Reactive oxygen species exacerbate autoimmune hemolytic anemia in New Zealand Black mice.
Elevated reactive oxygen species (ROS) and oxidative damage occur in the red blood cells (RBCs) of SOD1-deficient C57BL/6 mice. This leads to autoimmune responses against RBCs in aged mice that are similar to autoimmune hemolytic anemia (AIHA). We examined whether a SOD1 deficiency and/or the human SOD1 transgene (hSOD1) would affect phenotypes of AIHA-prone New Zealand Black (NZB) mice by establishing three congenic strains: those lacking SOD1, those expressing hSOD1 under a GATA-1 promoter, and those lacking mouse SOD1 but expressing hSOD1. Levels of intracellular ROS and oxidative stress markers increased, and the severity of the AIHA phenotype was aggravated by a SOD1 deficiency. In contrast, the transgenic expression of hSOD1 in an erythroid cell-specific manner averted most of the AIHA phenotype evident in the SOD1-deficient mice and also ameliorated the AIHA phenotype in the mice possessing intrinsic SOD1. These data suggest that oxidative stress in RBCs may be an underlying mechanism for autoimmune responses in NZB mice. These results were consistent with the hypothetical role of reactive oxygen species in triggering the autoimmune reaction in RBCs and may provide a novel approach to mitigating the progression of AIHA by reducing oxidative stress.